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« particularly to a method of blending or comblninQ?hVrh°.r! f I ^^^'"^ ^ P""'®^ space, and more 

[0002] Withaviewtop»vidinra turun5e« 

patents: US-A-4,500,919 for its tLchJorofTrte ^^'^'^"''^ ^ following 

US.A-4.275,413 for rts teach ngs ^ eLL jS^^^^ """"''''"^ '^^"^ to CMYK 

2.790.844disclosingthedesirabCrr^n12S^^^^^ --"^ ^Paoes; and US-a: 

'0 coordmtes to a second printer based coordiLes3rn SS«^^^^ 

Hung, -Tetrahedral Division Technique Applied t Smrcrb^^?° T " '° T. ^'"^'^^^ P*^"^'"'^ 

NJ. May. 1992. pp. 419-422; and Sigfredo I Nin eU -Jrirno C S ar^ "^^'"^ "^^''"S 'S&T 

Interpolation-. SPIE Proceedings, Vol. 1670 199? OD 31^^4-11^ , '"^^?^°" ^ """^^^ ^^'"9 ^ri-Linear 
'M^Wclnterpolation-appliedtoLariateandJuK^r^^^^^^^ 

Januaor 1978. pp. 253-264 and P. Lancaster et aMSu5ac«^^^^^^ ^T^tT"^ °' Computation. Vbl. 32. No. 141, 
matics Of Computation. Vbl. 32. No. ISS.Ju y pp?4l 158 Tnd S.? ^T' 

prrd^Tgsris^^r:^^^^^ 

that image with a color printer in accoZce S ^ors deS ZTl" n'"''"'"" P"""" 
Scanner output is commonly transformed to a color soLlnf fn? ! ^ °' computer generated image. 

^5 these values are a linear transformatbn o °he s^^^^^^^^^^ ^ed-green-blue). Commonly, 

of those values. In the case of computer generS^^gS^cS^^^ °' ' "''"^''^ '^a"«'°^^" 

- station can be defined ^itially in t^lor ^ace erf trZu!?; Si^s ^^^^^^^ 
particular device, and acco«lingly reference is 12 to the in^n 1 r ^''^t^'"^^ independently of any 

[0004] Printers commonly h^e an olut Scan be °" independent". 

«> magenta-yellow-key orb Jk) which is SeT£nZonSl^^^^^^^ L" " =P^"=« ^^^^K (cyan- 

by the addition of multiple layers of ink or S^^o antTiSI^c n Pnnter by its capabilities and colorants. Printers operate 
non-linear. These colofs areUned lor a pa^iL^^^^^^^^^^^^^ °' »he printertends to be relatively 

being "device dependent" Thus, while a pnn^Zc^eslTnn^^ " ""^'^ '° '"'°™a"°" 

convert that information toprint in a devfce CndXtor pLTrclVT^K '^^''^ " "'"^^ 

he. inter. Prlnter^ 

SZenTc^rcSlEr s^^^^ conversion to a device 

are many methods of conversion between color spaces aif of wh^h h ."Fu ^"^ US-A-4.275.41 3. There 
tocertain input values. Commonly, a printer tedrive^wJ^ J ^, , measurement of printer response 

primer gamut, the cotor samples L p'rS in noZlC^^^^^^^ 

non-linear response characteristics. ^ °' P""**'" ^ P^^^iousV noted, most printers have 

SryrBr:clre^^rr^^^^^^^ 

commonlyathreedimensionaltablesince color isdredXm^^^^^^^ 

space can be defined as three dimensional ^bZ.u^ "^^space, at a scanner or computer, 

and white at the maximum of a threTZensCal ^rdCte 1"^ '^^^'^ « O- 0 

255. 255. Each of the three axes radia ^rt^ t ^SS^^^^^^ ^ ^ 2^ 

thea-bif system suggested, there will be, hoover ove ZZ^^^^^^^^ 

values for a 1 .1 mapping of RGB to CMY. Thereto e ml ^k l^^tX, ^^ ^^ '^''^ ^'^^^'^ ^^"y 

to be the intersections for comers of a set of cubes lunTe^ ^ fi^!!, """""^ °' ^ °' "^'"^^ ^'^h could be said 
volume can be interpolated from the measuTeS v2ueT ,rr^oh m«T„ lTJ"°'''' """'^^^ '"'""^ '^"^'^ ^^^h cubic 
hedral interpolation, polynomial interpolatrieSlSton^^^^ '"""^'"^ interpolation, tetra- 

the desired accuracy of the result interpolation, and any other interpolatton method depending on 

aep«K)enl specMealioos. s«ver,l prabto. arts! StZ^ *^ •PMtatas musl be mappM tt, <K»to 
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must be maintained as a unifomn grid for maximum efficiency of some interpolation methods. 
[0008] Accordingly, a multi-dimensional look up table (LUT) may be constructed which puts device independent input 
values Into a predictable grid pattem. One method of accomplishing this requirement is by an interpolation process 
which derives a value at a desired location as a function of all (or a significant set) of measured color values. This 

5 method of interpolation is known as Shepard's Method (see, for example "Shepard's Method of "Metric Interpolation* 
to Bivariate and Multivariate Interpolation" by W. Gordon and J. Wixom, Mathematics of Computation. Vol. 32, No. 141 . 
January 1978, pp. 253-264). Shepard's Method suggests that a vector can be thought of as defining the difference 
between an asked-for color which was directed to a printer in the printed color. Then, for any other point In color space 
whk;h is desired, that point can be thought of as a vector quantity, derived by averaging over the space all the vectors, 

10 each vector weighted by a function which decreases its effect on the vector as that vector is further and further away 
from the point coloring question. In one useful formula, each vector is weighted by a function of V/. 
[0009] Alternatively the method of Po-Chieh Hung, "Colorimetric Calibration for Scanners and Media", SPIE, Vol. 
1 448, Camera and Input Scanner System, (1 991 ), describes a method of Inverse tetrahedral Interpolation, to the same 
effect as the described Shepard's Method. 

IS [0010] In one actual calibration test, it was noted that the weighted averaging technique produced a table which gave 
good color reproduction in one region of color space (the light colors), but not in another (the dark colors). The tetra- 
hedral inversion technique was just the complement of this, i.e., it gave good color reproduction where the weighted 
average technique did not (the daric cobrs), and gave poorer color reproduction of colors where the weighted average 
technique gave good color reproduction (the light colors). 

20 [001 1 ] Similar to the above problem, it has been noted that often, after a change in process parameters due to time, 
change of materials, refilling toner, etc., a change in calibration is required only in a portion of the overall color gamut 
of a printer. Recalibration of the entire space is costly in terms of processing time. It would be desirable to only recalibrate 
a portion of the color space, or alternatively, to use the best portions of the color space mapping. 
[0012] EP-A-398,502 discloses a method and system for providing closed loop colour control between a scanned 

2S colour image and the output of a colour printer Errors in colour output of the copier/printer caused by events that occur 
between the input of the colour image scanner (10) and the output of the copier printer (18) driven thereby are contin- 
uously corrected. The techniques make use of a continuous comparison (40) of input test pattern data TPjp, from a 
small colour gamut or "patch" having only a selected few number of colour pixels therein with the output test pattern 
data, TP^ut. ^rom a colour printer (18) or copier to generate a colour correctton conversion factor. H. Then, H is used 

30 to continuously update (42,86) an initial full scale look-up table which was initially prepared from a full scale colour 
gamut (Fig. 5). The initial look-up table has a colour conversion factor, F^y, and H is used to convert Fqi^ to F^ew where 
f^new = H-Foid- In this manner, H continuously corrects for undesirable changes in parameters used to generate the 
initial kx)k-up table. 

[0013] In accordance with this invention a method of calibrating a colour printer with blended look-up tables, the 
35 colour printer being responsive to printer signals to deposit printer colorants on a nriedium in accordance with printer 
signals received, including the steps of: 

operating the ootour printer with printer signals selected to cause the printer to print colour samples on the medium; 
measuring the colour samples to determine a first colorimetric response of the printer to the printer signals; 
40 using the first measured colorimetric response to generate a first mapping of colorimetric values to printer signals; 

using the first measured colorimetric response or a subsequent measured colorimetric response to generate at 
least one additional mapping of colorimetric values to printer signals; 

storing mapping data derived from the first and additional mappings in a colour conversion memory; and. 
producing printer signals as a function of the mapping data to cionvert colour signals from a first colour space to 
45 the printer signals for producing a corresponding response at the colour printer; 

is characterised in that the step of producing printer signals as a function of the first and additional mappings stored 
in the colour conversion memory does so in accordance with the function: 

^ C,M.Y=A1 (r,g.b)xLUT1 (r.g,b)+A2(r.g,b)xLUT2 

{r,g.b)+A3(r,g,b)xLUT3(r.g,b)+...+AN 



(r,g.b)xLUTN(r.g,b) 

where C,M,Y Is the printer signal produced as a function of the first and additional mappings stored In the 
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Figure 3 illustrates the blended mapping described. 
fZL'a^'rr^^^^^^ - P-P- °^ ^-^i'^ing an .mbodi.en. o, the 

the scanning operation isfseir can^^^^^^^^ 

into the scanner or another processiJa ■^rifa^;S';.^" '^^P^"'^^"' "^""^^ Incorporated 

image signals R^, G. ^ toc^SJc teCs R ^l^^f 1^. which provides correction of scanner 

colour space (Jb). or L L^^^ToMumrn^e"^^^^^^^ ^TrcZ: '""^ °' "'^ 

block 20. such as that described In US-A-4 275 41 aT, ^TL^tf * '5?' '"^''^ transform, indicated by 

device dependent data. The ol t of clr soace tranlr^ on ' It '° independent data to 

space, or printer colorant sfgna s C M Y K thlf^ h h / ! "^^ ''^^'"^ « '^^^'^^ ^^P^"'^^"" 

colorant Signals represen trreLfve^SoInte^f .^^^^^ "f " ^^^^'"'^ ^''^'^P'^. «he 

area in an electrophotographTpSrT^^^^^^^ 

be said to be defined in terrns of R G B v^thTI k I "^'^^ '^^ P""'^'' °"«P"' i-^age may 

mern to C,, M,, Y, colorant signals or armumS^^^ 

spectraldata. ^felu^es which a'rno mapped^IS^^^^^^^ T.""^'^ '"'^'"''"^ '° ^^^^K or 

entitled -Color Printer Calibration Archifiw^^^^^^^ 
.ay also be cabined into the colo^^et^n^^^^^^^^^ 
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desirable and are illustrated herein. When we refer to colorinfietric spaces, we are referring to spaces which are trans- 
forms of CIE XYZ space (1 931 ). When we refer to device dependent space, we refer to a color space which is defined 
only In terms of operation of the device using it. While many color spaces.have three dimensions, it is possible to have 
color spaces with less than three dimensions or more than three dimensions, and likewise, it is possible for printers to 

5 use less than three cobrants or more than four colorants. 

[0018] It will no doubt be recognized that there are many methods of providing a transform from device Independent 
data to device dependent data, with US-A-4.275,41 3 describing one method, which itself can be varied. Once a con- 
version table is established, a method of Interpolation referred to as trl*llnear or cubic interpolation may also be used 
to calculate output values from the limited set of input values. 

10 [001 9] To create the table, a set of color patches are created, preferably including determined linearization and black 
. addition. This is done by printing and measuring about 1000 to 4000 patches of printer colors distributed throughout 
the color space, i.e., a large set of printer driving signals are generated, in varying densities of combinations of C,M, 
Y,K, or other printer colors and used to drive the printer. The color of each patch Is measured, using a spectraphotometer 
to determine color in terms of F\,Bc.,Gc. The measured colors of these patches are used to build a multi-dimensional 

IS look up table (LUT) relating R^, B^.G^ defined colors to C^hA^Y^ defined colors. Conversfons that do not include mapped 
and measured points may be interpolated or extrapolated. Reference is made to EP-A-000.000, corresponding to 
United States Patent Application No. 08/144,987 to Rolleston entitled, "Color Printer Calibration Test Pattem", filed 
October 29, 1993, which shows and describes a calibration test pattern for this purpose. 

[0020] With reference again to Figure 1, a calibration image is conveniently stored in a device memory such as 
20 calibration ROM 60, RAM, floppy or the like, or generated on the fly with a predetenmined generation function. Signals 
stored therein are directed to the printer under the control of printer controller 65. Densitometer, spectraphotometer or 
colorimetrically corrected scanner 70 is used to scan the calibration target and produce R^, G^, signal values as a 
function of sensed density, representing the colors of each scanned patch. Interpatch correlation processor 80 reads 
the responses provkled from densitometer 70 for each location in the calibration target and correlates the response 
25 with the input colorant signals, so that an RgG^Bc to colorant mapping is generated. 

[0021] The device independent values may be mapped to the device dependent space, perhaps in a manner de- 
scribed by Po-Chieh Hung, in ■Colorimetric Calibration for Scanners and Media", SPIE, Vol. 1448. Camera and Input 
Scanner System, (1 991 ). 

[0022] With the look up table derived, it may be stored in LUT and interpolation 40, for use In converting device 

30 dependent values received from image creators to device independent printer signals. 

[0023] In accordance with the invention, if for any reason a second set of mappings of colorimetric values to printer 
signals is generated, it immediately becomes apparent that one set may be better than the other set. More likely 
however, is that one set is better than the other set for only a portion of color space. Thus, a desire for optimum 
reproductbn would require that both sets of data be used. 

35 [0024] Accordingly, and with reference to Figure 3, within LUT and Interpolation 40 are multiple look up tables, in- 
cluding a weight table 100, and look up tables LUT1 ... LUTN, numbered 102, Conveniently, these tables are stored 
in RAM memory or the like. The tables are in a format that provides the colorimetic color description Rc. Gq, Bq as an 
index or input value to each table. Coefficient table 100 has as outputs coefficients Ai ... Ajg. Each coefficient A^ ... A^ 
is derivable as a f unctbn of the position of the cobrimetic color description in color space, and varies with the relative 

40 weight to be accorded to the LUT's relationship that region or portion of color space. In one embodiment, there is a 
set of coefficients A^ . . . A^ corresponding to each table LUT1 . . . LUTN. Values are stored to coefficient table 100 
and LUT1 , . .LUT from LUT processor 100. Coefficients stored to coefficient table 100 may also be operator or user 
generated and input to coefficient table 100 from a user interface. 

[0025] LUT1 . . .LUTN are tables derived through the processes described above for the generation of first color 
45 space to second color space conversion. They are also In a fomnat that provides the colorimetic cotor description F^^, 
G(s, Be as an index or input value to each table, but provide, for example, output CMYK signals. The signals are from 
LUT output respectively to multipliers 1 20^ ... 120^ which have as a second input a corresponding coefficient A1 ...AN 
from Table 100. The output of multipliers 120i...120n Is directed to an adder or accumulator 130 which actually adds 
the results together and directs its output to another area in memory, LUT^ew 34. From this area in memory, inter- 
50 polator 140 can receive the stored Infomnatlon to produce Its color converston values. Interpolator 140, using for ex- 
ample trilinear or tetrahedral interpolation (as taught for example in US-A-4, 275,41 3) uses the stored LUT values to 
derive interpolated output values. (Figure 3 shows block 40 from Figure 1, labeled LUT AND INTERPOLATION, and 
therefore should include the tetrahedral or trilinear interpolation function, which is represented by Interpolator 140.) 
[0026] It can therefore be seen that the plural table blending function is characterized by 



55 



LUTNEw(r.g.b)= A1(r,g,b) x LUT1(r.g,b) + A2(r.g.b) X LUT2(r.g,b) + A3{r,g,b) 
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X LUT3(r.g.b) + ... + AN(r.g.b) X LUTN(r.g.b) 



such that 



A1 (r.g.b) + A2(r.g.b) + A3(r.g.b) + ... + ANfr.g.b) = 1 

at each location in color space. 

[0027] It is interesting to note that the case of only two tables L UT1 anw 1 1 it o u • 

'-UTNEw(^g.b) = A(r.g.b) x LUT1 (r.g.b) + (1-A(r,g,b)] x LUT2tf(r.g,b) 
tables with N-1 weights « < - i ■ oi course, this result can be generalized to include N 

Spiishrsit^rdTuS^^^^ 

through some combination 01 soSraiid hardwa^^^^^^^^ '""''"'"^ "^^^''^^ ^P*"^""^ «P^«<^- - 



Claims 



operating the colour printer wfth printer signals selected to cause the printer to print colour samples on .he 
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C.M,Y=AI(r,g,b)xLUT1(r,g.b)+A2(r,g.b)xLUT2 
(r,g.b)+A3(r.g,b)xLUT3(r,g.b)+...+AN 
(r.g,b)xLUTN{r.g,b) 

where C.M.Y is the printer signal produced as a function of the first and additional mappings stored in 
the colour conversion memory, AN is a colour space location dependent weight and LUTN(r,g,b) is the first 
and additional mappings of colorimetric values to printer signals. 

The method of claim 1 , wherein said mapping data further comprises (A) the first and additional mappings, or (B) 
a colour conversion mapping, the method including the step of generating a colour conversion mapping as a 
function of the first and additional mappings. 

A colour printer including a calibration system with blended look-up tables, the colour printer being responsive to 
printer signals (Cp, Mp, Yp, Kp) directed thereto to deposit printer colorants on a medium in accordance with printer 
signals received, comprising: 

means (60,65) tor generating printer signals selected to cause the printer to print colour samples on the me- 
dium; 

means (70) for measuring a first colorimetric response or the printer to the printer signals from the colour 
samples; 

means for using the first measured colorimetric response to generate a mapping (102) of colorimetric values 
to printer signals; 

means for using the first measured colorimetric response or a subsequent measured colorimetric response 
to generate at least one additional mapping (102) of colorimetric values to printer signals; 
means for storing mapping data in a colour conversion memory (134). the mapping data being derived from 
the first and additional mappings (102); and 

means (1 40) for producing printer signals as a function of the mapping data, to convert colour definitions from 
a first colour space to printer signals suitable for producing a corresponding response at the colour printer; 
characterised in that the calibration system further includes means (100) to generate and store colour space 
location dependent weighting signals; 

multiplier means (1 20) for multiplying the mapping (102) and the additional mapping (102) of the printer signals 
by their respective weighting signals; 

an adder (1 30) for adding the multiplied printer signals to provide an output response which is fed to the means 
(140) for producing the printer signals as a function of the mapping data, the output response being a linear 
combination of the output responses of the separate mapping (102) and additional nnapping (102). 

A colour printer according to claim 3, wherein the means (140) for producing printer signals as a function of the 
mapping data does so in accordance with the function: 

C,M,Y=A1 (r,g.b)xLUT1 (r,g.b)+A2(r.g,b)xLUT2 
(r.g,b)+A3(r.g,b)xLUT3(r.g.b)+...+AN 
(r,g.b)xLUTN(r.g,b) 

where C,M,Y is the printer signal produced as a function of the first and additional mappings stored in the 
colour conversion memory, AN is a colour space location dependent weight and LUTN(r.g.b) is the first and addi- 
tional mappings of colorimetric values to printer signals. 

A colour printer according to claim 3 or 4, wherein the mapping data comprises (A) the first and additional mappings, 
or (B) a colour conversion mapping, the printer further including means for combining at least the first measured 
colorimetric response and any subsequent measured colorimetric response to produce the colour conversion map- 
ping. 
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8. A method or device as described in any of the preceding claims, wherein 

A1 +A2 + A3...+AN = 1. 

- ^=«ssrr=-zr2^^: - ^^^^ 

producing a calibration print as a printer response sample- 
deriving a first mapping relating colorimetric values to printer response- 
aZS » ^1 '"^""'"^ ^""^""S colorimetric values to printer response- 

oSf fK°°'°,"K "^PP'^a ^ conversion memo^; and. 

pSnt^fgrr'''"'"''''"'"*"''^^'"'""'^"^^^^^^ 

PatentansprOche 

Jtej,n *, Fa*p,c*«,, «„, ^^^^ ^, ^ on^^ 
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dadurch gekennzelchnet, dafB der Schritt, Druckersignale als Funktion der ersten und zusatzlichen Abbil- 
dungsdaten zu erzeugen, die in dem Farbumwandlungsspeiclier gespeichert sind, dies gema3 der Funktion 
vornimmt: 

C,M,Y = A1 (r.g.b) x LUT1 (r.g.b) + A2(r.g.b) x LUT2(r.g,b) + A3(r,g,b) x 
LUT3(r.g,b)+.. + AN(r.g,b) x LUTN(r.g,b) 

worin C.M.Y das Druckersignal ist, das als Funktion der ersten und der zusatzlichen In dem Farbumwand- 
lungsspeicher gespeicherten Abbildung erzeugt wird, AN ein von dem Farbraumort abhangiges Gewicht Ist 
und LUT(r,g,b) die erste und zusatzliche Abbildung der kolorimetrischen Werte auf Druckersignale ist. 

Das Verfahren des Anspruchs 1 , wobei die genannten Abblldungsdaten des weiteren (A) die erste und die zusatz- 
liche Abbildung oder (B) eine Farbumwandtungsabblldung umfassen, und das Verfahren den Schritt der Erzeugung 
einer Farbumwandlungsabblldung als Funktion der ersten und der zusatzlichen Abbildung eInschlleBt. 

Ein Farbdrucker, der ein Kalibrierungssystem mit vermengten Nachschlagetabellen einschlieBt, wobei der Farb- 
drucker auf Druckersignale (Cp, Mp, Yp, Kp) reagiert, die dorthin gerichtet sind. urn Druckerfarbmittel auf einem 
Medium gemaB den erhaltenen Druckersignalen abzusetzen, umfassend: 

eine Einrichtung (60, 65) zur Erzeugung von Druckersignalen, die ausgewahit sind, damit der Drucker Farb- 
proben auf das Medium druckt,; 

eine Einrichtung (70) zum Messen einer ersten kolorimetrischen Reaktlon des Druckers auf Druckersignale 
von den Farbproben; 

eine Einrichtung zum VenA/enden der ersten gemessenen kolorimetrischen Reaktlon, um eine Abbildung (102) 
kolorlmetrischer Werte auf Druckersignale zu erzeugen; 

eine Einrichtung zum Venwenden der ersten gemessenen kolorimetrischen Reaktlon oder einer nachfolgend 
gemessenen kolorimetrischen Reaktlon, um zumindest eine zusatzliche Abbildung (1 02) kolorlmetrischer Wer- 
te auf Druckersignale zu erzeugen; 

eine Einrichtung zum Spelchern von Abblldungsdaten in einem Farbumwandlungsspelcher (134), wobei die 
Abblldungsdaten von der ersten und der zusatzlichen Abbildung (102) abgeleltet werden; 

eine Einrichtung (140) zum Erzeugen von Druckersignalen als Funktion der Abbildungsdaten, um Farbdefini- 
tonen von einem ersten Farbraum in Druckersignale umzuwandein, die zur Erzeugung einer entsprechenden 
Reaktlon bel dem Farbdrucker geeignet sind; 

dadurch gekennzelchnet, daO das Kalibrierungssystem des weiteren eine Einrichtung (100) beinhaltet, von 
dem Farbraumort abhanglge Gewlchtsslgnale zu erzeugen und zu spelchern; 

eine Multlplikatbnseinrichtung (120) zur Multiplikation der Abbildung (102) und der zusatzlk:hen Abbildung 
(102) der Druckersignale mit Ihren entsprechenden Gewlchtssignalen; 

einen Addierer (130) zur Addition der multiplizierten Druckersignale, um eine Ausgangsreaktion zu erzeugen. 
die der Einrichtung (140) zur Erzeugung von Druckersignalen als Funktion der Abbildungsdaten zugefuhrt 
wird, wobei die Ausgangsreaktion eine llneare Kombinatlon der Ausgangsreaktionen der getrennten Abbildung 
(102) und der zusatzlichen Abbildung (102) Ist. 

Ein Farbdrucker gemafB Anspruch 3, wobei die Einrichtung (140) zur Erzeugung yon Druckersignalen als Funktion 
der Abbildungsdaten dies gemaB der Funktion vornimmt: 



CM.Y = A1 (r,g,b) x LUT1 (r,g.b) + A2(r.g,b) x LUT2(r,g.b) + A3(r,g.b) x 



EP 0 687 103 B1 

LUT3(r,g.b)+.. + AN(r.g.b) x LUTN(r,g,b) 

g.b) Che erste und zusStzliche Abbildung der kolorimetrischen Werte auf DruckersignaSTst ^ ' 

zemundzumindesteinemzusatzlichenvorschiedenenFarbmittelentsprichl. 9«nia . geioem, schwar- 

>. Ein Verfahren oder eine Einrichtung. wie in irgendeinem der vorhergehenden AnsprOche beschrieben. wobei 

A1 +A2 + A3 + AN=1. 

gleich 0 an iedem Ort in 3^5,;^ fej '"^^ ' ^'^''^ ^•^'"^"•^ ^-^^ Gruppe 
Frrbl'ctrau^ DrS^^^^^^ Farbdruckers. der vermengte Nachschtegetabellen verwendet. wobei der 

gSSu^eCrr^^rrir 

Erzeugen eines Kalibrierungsdrucks als Druckerreaktionsprobe; 

Ableiten einer ersten Abbildung, die kolorimetrlsche Werte zur Druckerreaktlon in Beziehung setzt; 
Abterten zurnlndest einer zusatzlichen Abbildung. die kotorirnetri^^^ 

hI^ZT '■^^"'^wandlungsabbildung als Funktion der ersten und der zusatzlichen AbbiWuno woh^i 
die FaibumwandlungsabbikJung ausgefOhrt wird gemaS der Funktion AbbiWung. wobei 

C; M. Y =A1 (r.g.b) X LUT1 (r.g.b) A2(r,g.b) x LUT2(r.g,b) + A3(r.g.b) x 
LUT3(r,g,b)+.. + AN(r,g,b) x LUT(r,g,b) 

Sp.K«em (tor sersnnlen F.rl)i.m»anolun9sal*»Juns In elnem Fa*ijm»andl«,gssp«*,; 
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Revendleatlons 

1 . Procddd de calibrage dune imprimante en couleurs h I'aide de tables de consultation mdlangdes, rimprimante en 
couleurs dtant sensible k des signaux d'imprimante pour ddposer des colorants d'imprimante sur un support con- 
form6ment k des signaux d'imprimante re^us, incluant les dtapes conslstant : 

k commander I'lmprimante en couleurs^ I'aide de signaux d'imprimante s6lectionn6s pouramener rimprimante 
k imprimer des tehantillons de couleurs sur le support ; 

k mesurer les 6chantillons de couleurs afin de ddtemiiner une premiere rdponse colorlmdtrique de rimprimante 
aux signaux d'imprimante ; 

k utiliser la premidre r^ponse colorim6trlque mesur^e afin de gdn6rer un premier mappage des valeurs colo- 
rimdtriques aux signaux d'imprimante ; 

k utiliser la premidre rdponse colorimdtrique mesurde ou bien une r6ponse colorim6trique mesur^e subsd- 
quente afin de g^n^rer au motns un mappage additionnel des valeurs cobrim^triques aux signaux 
d'imprimante ; 

k m^moriser les donn^es de mappage d6riv6es du premier mappage et du mappage additionnel, dans une 
m6moire de conversion de couleurs ; et, 

k produire des signaux d'imprimante en fonction des donndes de mappage de mani^re k convertir des signaux 
de couleurs d'un premier espace de couleurs en signaux d'imprimante pour produire une rdponse correspon- 
dante k I'lmprimante en couleurs ; 

caract6ris6 en ce que r6tape consistant k produire les signaux d'imprimante en fonction du premier mappage 
et.du mappage additionnel m6moris6s dans la m6moire de conversion de couleurs y pan/iennent conform6- 
ment k la fonction : ' 

C,M,Y = A1 (r.g.b) x LUT1 (r.g.b) + A2 (r,g,b) x LUT2 
(r.g.b) + A3 (r.g.b) x LUT3 (r.g,b) + ... + AN 
(r,g.b)xLUTN(r.g,b) 

ou C,M,Y est le signal d'imprimante produit en fonction du premier mappage et du mappage additionnel 
m6morls6s dans la mdmoire de conversion de couleurs, AN est une pond6ratlon dependant de I'emplacement 
dans I'espace de couleurs et LUTN (r,g,b) est le premier mappage et le mappage additionnel des valeurs 
colorim^triques aux signaux d'imprimante. 

2. Proc6d6 selon la revendication 1 , dans lequel lesdites donn6es de conversion de mappage comprennent, en outre, 
(A) le premier mappage et le mappage additionnel. ou bien (B) un mappage de conversion de couleurs, le proc6d6 
Incluant r6tape consistant k g6n6rer un mappage de conversion de couleurs en fonction du premier mappage et 
du mappage additionnel. 

3. Imprimante en couleurs incluant un syst6me de calibrage k I'aide de tables de consultation m6lang6es, rimprimante 
en couleurs 6tant sensible k des signaux d'imprimante (Cp, Mp, Yp, Kp) qui sont dirig6s sur elle afin de d6poser 
des colorants d'imprimante sur un support conform6ment k des signaux d'imprimante re^us, comprenant : 

des moyens (60, 65) destin6s k g6n6rer des signaux d'imprimante s6lectionn6s pour amener rimprimante k 
imprimer des ^chantillons de couleurs sur le support ; 

des moyens (70) destin6s k mesurer une premiere r6ponse colorimdtrique de rimprimante aux signaux d'im- 
primante k partir des 6chantillons de couleurs ; 

des moyens destines k utiliser la premidre r^ponse colorimdtrique mesurde afin de g6n6rer un mappage (102) 
des valeurs colorim6triques aux signaux d'imprimante ; 

des moyens destin6s k utiliser la premiere r6ponse colorim6trique mesur6e ou bien une r6ponse colorimdtri- 
que mesurde subs§quente afin de g^ndrer au molns un mappage additionnel (1 02) de valeurs colorlm^triques 
aux signaux d'imprimante ; 

des moyens destines k mdmorlser des donndes de mappage dans une m6molre de conversion de couleurs 
(134), les donn6es de mappage 6tant d6riv6es du premier mappage et du mappage additionnel (102) ; et 
des moyens (140) destines k produire des signaux d'imprimante en fonction des donndes de mappage, de 
mani^re k convertir les definitions de couleurs k partir d'un premier espace de couleurs en des signaux d'im- 
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primante appropnSs pour produire une r6ponse correspondante k rimprimante en couleurs • 

caract6ns6e en ce que le systfime do calibrage inclut. en outre, des moyens (100) destinte k gdndrer et k 

m6monser des signaux de pond6ration dependant de I'emplacement dans I'espace de couleurs • ' 

des moyens mulllplicateure (120) destlnte k multiplier le mappage (102) et le mappage additionnel (102) des 

signaux d imprimante par leurs signaux de pond6ration respectlls • 

un additionneur (130) destlnS k additlonner les signaux d'imprimante multiplies afin de d6livrer une r6ponse 
de sortie qui est entr6e dans les moyens (140) destines k produire les signaux d'imprimante en fonction des 
donn6es de mappage, la r6ponse de sortie 6tant une combinaison lin^aire des r6ponses de sortie du mappaqe 
etdu mappage additionnel (102) s6par6s. '«HH««8e 

Imprimante en couleurs selon la revendication 3. dans laquelle les moyens (140) destinSs k produire les signaux 
d impnmante en fonction des donndes de mappage y pan/iennent conformfiment k la foncUon : 



7. 



C,M,Y = A1 (r,g,b) x LUT1 (r,g,b) + A2 (r,g,b) x LUT2 
(r,g.b) + A3 (r,g.b) x LUT3 (r.g.b) +... + AN . 
(r.g.b) X LUTN (r.g.b) 

oCi C,M.Y est le signal d'imprimante prodult en fonction du premier mappage et du mappage additionnel 
m6moris6s dans la mSmoire de conversion de couleurs. AN est une pond6ration dependant de I'emplacement 
d^s I espace de. couleurs et LUTN (r.g.b) est le premier mappage et le mappage additionnel des valeurs colori- 
mdtriques aux signaux d'imprimante. 

Imprimante en couleurs selon la revendication 3 ou 4. dans laquelle les donntes de mappage comprennent (A) 
le premier mappage et le mappage additionnel. ou blen (B) un mappage de conversion de couleurs. I'imprimante 
inc uant. en outre, des moyens destines k combiner au moins la premifere r6ponse colorim6trique mesur6e et une 
toute rdponse colorim6trique mesur6e subsdquente de manidre k produire le mappage de conversion de couleurs. 

Proc6d6 ou appareil selon I'une quelconque des revendicatbns prteMehtes. dans lequel lesdits signaux cobri- 
m6triquessont les signaux de rouge, de vert etde bleu. ^ . « 

Proc6d6 ou appareil selon I'une quelconque des revendications pr6c6dentes, dans lequel lesdits signaux d'impri- 
mante correspondent (A) k I'impression de cobrants de cyanure, de magenta et de jaune. (B) k I'impression de 
cobrants de cyanure, de magenta, de jaune et de noir, (C) k I'impression de cobrants de cyanure. de magenta 
de jaune et au mo^s d'un colorant additionnel diffdrent et non noir ou (D) k I'impression de colorants de cyanure" 
de magenta, de laune, de noir et au moins d'un colorant additionnel different. 

8. Proc6d6 ou appareil selon I'une quelconque des revendications pr6c6dentes. dans lequel 

A^+Ag+Ag... +A^ = 1. 

vi^yZ",!^^'^! 'T® quelconque des revendications pr6c6dentes. dans lequel un seul 6l6ment de 
ensemble {A^.yAs ... +An) est dgal d 1 , et les didments restants de I'ensemble sont 6gaux a 0 en tout point de 
I espace de couleurs. kv^nuud 

10. Proc6d6 de calibrage d'une imprimante en couleurs k I'aide de tables de consultation m6lang6es, I'imprimante en 
form6ment k des signaux d'imprimante regus. incluant les Stapes consistant : 

k produire une impression de calibrage k titre d'^chantillon de r6ponse d'imprimante • 

k d6river un premier mappage reliant les valeurs colorim6triques k la rdponse de I'imijrimante • 

k d6river au moins un mappage additionnel reliant les valeurs cobrim6triques k la r6ponse deVimprimante • 

k g6n6rer un mappage de conversion de couleurs en fonction du premier mappage et du mappage additionnel' 

dans lequel ie mappage de conversfon de couleure s'accomplil confomidment k la fonction 
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C.M.Y = A1 (r.g.b) x LUT1 (r.g.b) + A2 (r.g.b) x LUT2 
(r,g,b) + A3 (r.g.b) x LUT3 (r.g.b) + ... + AN 
(r,g.b)xLUTN(r,g.b) 

oCi C.M.Y est le signal d'imprimante produit en fonction du premier mappage et du mappage additionnel 
m6moris6s dans la mdmoire de conversion de couleurs, AN est une pond6ration ddpendant de I'emplacement 
dans I'espace de couleurs et LUTN (r,g,b) est le premier mappage et le mappage additionnel des valeurs 
colorim6triques aux signaux d'imprimante ; 

k m6moriser ledit mappage de conversion de couleurs dans une m6moire de conversion de couleurs ; et 
k faire fonctionner I'imprimante calibr6e k I'aide du mappage de qonverslon de couleurs de mani^re k convertir 
les valeurs colorimdtriques en signaux d'imprimante. 
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